A 51-year-old woman diagnosed with Crohn's disease developed drug-induced hypersensitivity syndrome (DIHS) 12 and six weeks after starting the oral intake of mesalazine and trimethoprim/sulfamethoxazole, respectively. Chest CT showed centrilobular nodular shadows and a transbronchial lung biopsy (TBLB) revealed infiltration of inflammatory cells predominantly in the small pulmonary artery walls and bronchiolar walls. Regarding pulmonary lesions of DIHS, infiltrative shadows have sometimes been reported, whereas nodular shadows have rarely been documented. This is a valuable case report for considering the mechanism underlying the development of pulmonary lesions in case of DIHS.
Introduction
Patients with drug-induced hypersensitivity syndrome (DIHS) exhibit severe drug-induced rashes accompanied by fever and organ dysfunction 2-6 weeks after the oral intake of certain kinds of medications (1) (2) (3) (4) . It is thought that the complication rate of lung injury in DIHS patients is approximately 5% (5) . In most previous report, chest computed tomography (CT) demonstrated infiltrative shadows (1) (2) (3) (4) , and only one reported case involved centrilobular nodular shadows (6) . Importantly, no reports have investigated the pulmonary lesions of patients with DIHS pathologically. We herein report the case of a patient with DIHS accompanied by pulmonary lesions who exhibited centrilobular nodular shadows on CT and was pathologically examined using a transbronchial lung biopsy (TBLB).
Case Report
A 51-year-old woman with no smoking or allergy history was diagnosed with Crohn's disease and started the oral intake of mesalazine at 3,000 mg/day and prednisolone at 40 mg/day immediately after diagnosis. Her gastrointestinal symptoms improved, and the dose of prednisolone was reduced to 10 mg/day on day 21. On day 30, the oral intake of sulfamethoxazole/trimethoprim (ST compound) at 1tablet/ day was started. Mesalazine and prednisolone were continued. On day 72, she developed an erythematous papule and stopped taking all oral medicines the same day based on her own judgment. However, she developed a body temperature of 38.3 and rash as well as general fatigue and dyspnea on exertion and, on day 80, eight days after the development of the rash, was referred to our hospital.
A physical examination revealed a height of 157.2 cm, body weight of 36.8 kg, blood pressure of 107/83 mmHg, pulse rate of 126 beats/min, body temperature of 36.5 , respiratory rate of 18/min and percutaneous oxygen saturation (SpO2) of 95% (O2 1 L/min, nasal administration). No superficial lymph nodes were palpable, whereas fine crackles were heard on inhalation in the bilateral lower lungs.
Fused erythematous papules were recognized over a wide range of the patient's face and a similar rash was observed on her chest and abdomen. Disseminating erythematous papules were noted on the dorsal surface of the hands to forearms bilaterally and spotty purpura was detected on the Fig. 1 ). Blood tests on admission showed elevation of the white blood cell count and eosinophil fraction with the presence of atypical lymphocytes (Table) . Liver and biliary enzymes were elevated, while low IgG and high IgE levels were observed. Chest CT showed faint small nodular shadows in a diffuse centrilobular pattern in the bilateral lungs (Fig. 2) . After admission, bronchoalveolar lavage fluid (BALF) was collected from the right B 5 b. The collection rate was 52% and the total cell count was increased at 15.2×10 5 /mL. Both lymphocyte and eosinophil fractions were increased, accounting for 36.2% and 5.5%, respectively. TBLB was performed in the right upper lobe. A histological examination revealed infiltration of inflammatory cells, consisting predominantly of lymphocytes and eosinophils, around the small pulmonary arteries and in the respiratory bronchiolar mucosa (Fig. 3) . Fibrinous exudate and exfoliation of alveolar epithelial cells were observed in the alveolar lumina, in addition to the infiltration of lymphocytes and eosinophils in the alveolar walls (Fig. 4) . No granulomas were observed in the lung specimens.
The titer of serum human herpesvirus 6 (HHV-6) DNA was measured in the blood sample obtained on admission, which showed less than 2.0×10 1 copy/10 6 cells; however, it increased to 5.3×10
1 copy/10 6 cells three weeks after admission. Based on the histological findings, the dose of prednisolone was increased to 20 mg/day, and, 20 days after the rash was observed, and the patient's clinical symptoms and pulmonary imaging findings improved (Fig. 5) . Therefore, the prednisolone dose was gradually tapered. We conducted a drug-induced lymphocyte stimulation test (DLST), which was positive for mesalazine, but negative for the ST compound. We considered the pulmonary lesions to be associated with DIHS based on the patient's clinical course, and she was been followed up for five months at the outpatient clinic. No deterioration in clinical symptoms or pulmonary imaging findings has been observed. The clinical course is shown in Fig. 6 . 
Discussion
The present patient met the diagnostic criteria for DIHS in Japan (7, 8) . In the present case, CT showed centrilobular nodular shadows, and it was possible to compare the imaging findings with the pathological findings according to TBLB. It is thought that the complication rate of lung injury in DIHS patients is approximately 5% (5), and infiltrative shadows are the most frequently observed pattern (9) (10) (11) (12) . Centrilobular nodular shadows have been reported in only one case (6) . Moreover, no reports have pathologically investigated lung injury developed as a complication of DIHS in detail.
Centrilobular lesions are observed in the terminal and respiratory bronchioles and surrounding pulmonary parenchyma. The high-resolution CT (HRCT) findings of centrilobular lesions are categorized into two patterns: faint and Before treatment 2 weeks after treatment ill-delineated nodular shadows and branching shadows exhibiting a relatively high-density tree-in-bud pattern (13) . The present case was categorized into the former pattern and hypersensitivity pneumonia, pneumoconiosis and transairway lesions such as alveolar hemorrhage, were considered as possible diagnoses. It was difficult to suspect that the pulmonary lesions were a complication of DIHS based on the CT images in the present case, whereas the pathological findings of the TBLB specimens suggested an allergic reaction of the body to a medicine absorbed into the blood, which induced the spread of inflammatory cells from the pulmonary artery to the respiratory bronchiolar mucosa. These findings were evaluated as being centrilobular nodular shadows on CT. There are several reports of inflammatory bowel disease involving airway disease (14-16) . In the present case, radiological and histological studies did not reveal any ectasis or wall thickening of the bronchioles or granuloma formation, which are commonly observed in patients with Crohn's disease. Therefore, it was unlikely that this pulmonary lesion was associated with Crohn's disease.
Drugs associated with DIHS are mostly limited to anticonvulsants, antidepressants, sulfonamides/sulfones, antiinflammatories, anti-infectives, angiotensin-converting enzyme inhibitors and beta-blockers. It has been suggested that this phenomenon is attributable to abnormal metabolic enzymes, although the precise mechanism remains unclear at present. DLST tests are considered useful for exploring medications that cause DIHS, although the timing at which the DLST is performed is critical. In DIHS patients, the test rarely shows positive results in the onset period, whereas positive results are usually noted 4-6 weeks later and remain persistently positive for more than one year after termination of the intake of the medicine. This is considered to be the characteristic pattern of DIHS (17) .
Taken together, the positive result on the DLST for mesalazine in the blood sample obtained at presentation could have been a false-positive finding in the present case. Mesalazine predominantly exerts its effect in the large bowel mucosa and is generally not absorbed into the bloodstream. Therefore, mesalazine is considered to be a medicine that is unlikely to cause DIHS, and it is difficult to conclude that mesalazine induced DIHS. As for the reason for the positive DLST for mesalazine, it is suggested that the ST compound might have caused DIHS and hypersensitivity to multiple medicines, and then induced a hypersensitive reaction to mesalazine.
In the present case, it is thought that a gradual decrease in the dose of prednisolone was useful for preventing relapse of pulmonary lesions associated with DIHS. It is known that eruptions, fever and organ dysfunction may relapse after termination of the causal medicine of DIHS (1, 2), and two causal mechanisms of drug allergies and reactivation of HHV-6 have been elucidated (17, 18) . It is supposed that a recovery from an immunosuppressive state associated with the termination of the causal medicine induces an immune reaction against reactivated HHV-6 and aggravates clinical symptoms.
Regarding the treatment for DIHS, it is necessary to suppress any rapid recovery of the immune system, and the systemic administration of prednisolone is effective (7) . The dose of prednisolone was increased to 20 mg/day in the present case, and a gradual decrease in the dose of prednisolone after symptomatic improvement did not cause relapse of the patient's clinical symptoms.
In conclusion, centrilobular nodular shadows on HRCT were confirmed in this patient with DIHS based on a histopathological examination of TBLB specimens. Further investigation of the pathogenesis of pulmonary manifestations of DIHS is therefore needed.
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